Introduction
A dedicated minicomputer is the essential component ofa newly developed simultaneous atomic-absorption spectrometer which uses a continuum source (SIMAAC) [1, 2] . The high-speed data acquisition and analytical calculation capabilities of the computer allow multi-element analyses without the need for an electronic circuit and lock-in amplifier for each channel [3] . The available computing power provides enormous versatility in processing the data. As a result, SIMAAC has analytical characteristics, aside from the multi-element capability, which are unique in the field ofatomic-absorption spectroscopy. These characteristics are (1) an extended analytical range for each element covering four to six orders of magnitude in concentration; (2) correction of all computed absorbances for broadband background absorption; (3) correction for stray light at high analyte concentrations; and (4) application of statistics during the analytical calculations to assess the quality of the results. In addition, the computer prompts the analyst for startup and run procedures and provides long-term storage of the data and pertinent experimental parameters. This paper outlines the pertinent parts of the computer porgrams which have been developed for SIMAAC. These programs incorporate the analytical capabilities listed above and make SIMAAC easy to use for routine analyses. A complete listing of the programs is available upon request from the authors.
Equipment
The physical configuration of SIMAAC, which has been previously reported [1] , is shown in figure 1 . Briefly, the system consists ofa 300W xenon arc lamp (Varian, Eimac (1) data acquisition; (2) data inspection and editing; and (3) analytical calculations. These programs are accessed one at a time.
Data acquisition
The major functions of the data-acquisition program are shown in the flow chart in figure 2. The data-acquisition program is run for each experiment. An experiment consists of up to 99 runs or atomizations. An atomization consists of acquiring intensity data (step 2) for ls to 30s (as specified by the analyst before each experiment) while a sample, standard, or blank is atomized in the flame or the graphite furnance. Between atomizations, the intensity data is reduced to absorbance data (step 3) and is stored on the cartridge disc (step 4) to await the analytical calculation program. Steps 2 and 3 are functions normally performed by a computer used for real-time data acquisition for a spectroscopic instrument [7] . In the system described here much higher sampling frequencies are used. the program will store the intensity data in a data-storage buffer and will increment the multiplexer's address. Consequently, the computer will cycle through all 16 channels acquiring one word of intensity data for each element. After 16 conversions, the computer will pause and wait for the next clock pulse at which time it will repeat the sequence of 16 conversions. This 'time sliced' data-acquisition scheme is not new [7] . However, the frequency of data acquisition of this program is unusually high for most atomic-spectroscopy techniques; this is essential to obtain the best possible detection limits and to provide the extended analytical range [2] .
Immediately following the completion of the intensity data acquisition, the intensity data is reduced to absorbances. Each successive set of 20 intensity data points corresponds to a single pass over the absorption profile of one of the elements. The 20 intensity points are used to compute absorbances in five locations. Each successive absorbance uses intensity data further from the centre of the absorption profile. Consequently, each successive absorbance is less 'sensitive' or has a higher characteristic concentration [2] . A series of standards will produce a family of five calibration curves as shown in figure 3.
This family ofcurves will cover four to six orders ofmagnitude in concentration, depending on the element. Absorbances are computed only for those elements which the analyst specifies as 'active' at the start of the program.
Absorbances and a laboratory identification number for each sample.
All experimental parameters and the results of each atomization are stored on the disc cartridge. The program divides the disc into two halves; the first half is used to store the raw intensity data and the second half is used for a file system. The first halfis sufficiently large to hold 30 s ofdata acquisition for 16 elements at a frequency of 1120 Hz. Intensity data from each successive atomization is written over the intensity data of the previous run.
The second half of the disc is organized into a file system which can be randomly accessed. Each cartridge disc has a disc header, which is used to date the cartridge when it is renewed (wiped clean of previous files) and to document the purpose of the set of experiments on that cartridge. Each experiment has an experiment header which is followed by the data from each atomization in that experiment. The experiment header contains the information entered in the experiment start-up routine. Each disc has room for 1306 atomizations.
Data inspection and editing
The inspection and editing program (figure 4) allows the analyst to (1) list the experiment headers; (2) The lowest 'valid' standard is the standard with the lowest concentration whose absorbance exceeds the detection limit by a factor of five. Ihe detection limit is defined as three times the standard deviation of the mean of the base-line absorbance, as [8] . At the detection limit, a signal is statistically valid but is not quantitative. The authors decided to establish a threshold equal to five times the detection limit, or 15 aB, which must be exceeded by the absorbance of each standard before it is accepted as quantitative. This corresponds to a relative standard deviation of 6.7 [8] .
At the high concentration end of the calibration curves, reversal towards the X axis can occur. The highest 'valid' standard is the highest standard for which the absorbance is still increasing. Standards 
